INTRODUCTION
A study of the parameters that influence orthosurgical treatments it can be limited with regard to major skeletal shifts 7, 15 . Proper orthosurgical management with good multidisciplinary coordination will improve function with better stability of results. The consideration of the functional parameters involved in the treatment should be systematic 10 . From a medical and legal point of view, the orthodontist must respect the patient's wishes after having informed them of the possible consequences of their choices 3 . Several questions should be asked regarding the treatment decision: Can camouflage be a satisfactory solution? Will the result after surgery be more stable in the long term?
The purpose of this article is to investigate the parameters that determine our decision to establish orthosurgical treatment. This is a real dilemma in our daily practice, the extent of which is often unknown, despite technological innovations in the field of therapeutic simulation using a range of new software 1, 14 . In this field and from the increase in the surgical demand to improve esthetics, we conducted a retrospective analytical study evaluating orthosurgical treatment needs in a sample of 175 patients who had consulted the orthopedics department of the Monastir Dental Clinic (Tunisia) over a 4-year period. These patients were randomly selected.
The objective of this study was to assess the need for orthosurgical treatment in patients seeking orthodontic treatment and to try to identify the main parameters involved in the decisions surrounding orthosurgical treatment.
This is a retrospective analytical study involving 175 healthy adult patients treated in the dentofacial orthopedics department at the Monastir Dental Clinic (Tunisia); these patients were randomly selected over a 4-year period.
With regard to surgical cases, surgery was performed at the maxillofacial surgery department of Sahloul Hospital (Sousse, Tunisia).
The material used for this study was based on the following: clinical and cephalometric parameters using the analysis of profile teleradiographies performed in occlusion with a 1:1 scale; panoramic radiographs, extraoral and intraoral photographs; and information and clinical examination sheet developed for this study, which was previously tested and filled in using the clinical records of the study population ( Figs. 1 and 2) .
The sample included patients who were selected from a simple random draw according to the consultation registration list.
Several parameters were studied. In the information sheet, we analyzed all the elements related to the general condition, the clinical history, the reason for consultation, the functional analysis, and the extraoral and intraoral examinations.
PATIENTS AND METHODS
The types of sagittal, skeletal, dental and cutaneous dysmorphoses were determined by Tweed and Steiner's cephalometric analyses using the 1:1 scale profile teleradiographic images (Fig. 3) . The type of profile is determined according to the guidelines set out by Simon and Dreyfus. In an ideal profile, the subnasal point is located on the vertical passing through the septum and the cutaneous pogonion is in the middle of the profile field.
Therefore, if the pogonion is in front of this median point, we classify our patient is classified as having prognathism; in the opposite case, retrognathism.
Regarding the therapeutic decision, we divided our sample into two subgroups; the first group, which required only orthodontic treatment, and the second group benefiting from orthosurgical treatment with or without profileplasty (genioplasty).
The data was collected by a single investigator to minimize the risk of measurement error.
Data analysis was performed using SPSS for Windows version 18.0 software.
For the analysis of qualitative variables, we used the chi-square statistical with a p value of <0.05 considered significant.
The study of the distribution of our population by gender (sex) showed that 69.1% (121) of women consulted the dentofacial orthopedics service of Monastir against 30.9% (54) of men; the female:male ratio was a 2:1, with an average age of 19 years and 4 months.
The reason for consultation for the majority of cases was esthetic, estimated at 89.1% (156 cases) against 8.6% (15 cases) in which the motive was functional; for 2.3% (4 cases), the reason was both esthetic and functional.
The study showed that 44% (77 cases) of patients had dysfunctions versus 56% (98 cases) who did not have functional disorders.
Our sample was divided into three classes according to the Angle malocclusion classification, 55.4% (97 cases) who had class-II malocclusion versus 42.3% (74 cases) who had a class-I malocclusion; four cases had class-III malocclusion.
Several parameters were analyzed and divided into two distinct components, i.e., clinical parameters and cephalometric parameters measured using profile teleradiography. The calculation of the significance value was quantified using p values. A p value of >0.05 was considered not significant because it is a parameter that does not have a very high correlation of indication from the outset in orthognathic surgery.
RESULTS

Figure 3
Cephalometric plot (same patient as in Figure 1 ). 
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Study of clinical parameters
The study of the relationship between orthosurgical treatment and the cutaneous profile showed that there was no significant correlation (p > 0.05).
In fact, 18 patients, 13% of whose profile was convex, were prepared for orthognathic surgery; the rest of the patients were prepared for purely orthodontic treatment (Table 1) .
Sex had no influence on surgical choice; 54.5% of orthosurgical cases were women and 45.5% were men were; this is because esthetics is no longer an issue only in women, and men are also concerned with their appearance.
The indication of bimaxillary surgery for 50.5% of orthosurgical cases (31.8% bimaxillary associated with genioplasty and 18.7% bimaxillary without genioplasty). 
Study of the cephalometric parameters
The results of this study showed that there is a significant correlation between orthosurgical treatment and the A point-nasion-B point angle (ANB) angle (p < 0.05).
In fact, four out of 14 cases (28.6%) with an ANB angle of <0° were candidates for orthognathic surgery.
Seventeen cases in class II, or 23.6%, with an angle of >4°, have benefited from orthosurgical treatment compared to 18.2% with a skeletal class III with a negative ANB angle ( Table 2) .
As shown in Table 2 , there is a strong correlation between orthosurgical treatment and the FMA angle (P value <0.05).
In fact, two out of 30 clinical cases, or 6.7%, with an Frankfort mandibular plane angle (FMA) angle of <20° (called hypodivergent cases), have been proposed as candidates for orthosurgical treatment against 12 cases with facial hyperdivergence.
Multivariate analysis of the factors influencing the surgical indication
This analysis consists of linking the main positive correlations between orthosurgical treatment and the rest of the variables in the study, based on their clinical, cephalometric, and statistical significance, which aims at eliminating any confusing variables and to keep only the variables that can be compared to the variables related to orthosurgical treatments.
Moreover, this analysis makes it possible to evaluate the contribution of each of the explanatory variables.
In this multivariate analysis, five variables presented highly significant correlations with orthosurgical treatment; three quantitative and two qualitative ones, which are as follows:
-ANB angle; -SNB angle; -FMA angle; -lip ratio; -chin position.
As shown in Table 3 : three variables explain the need for orthosurgical treatment, namely, chin position, FMA angle, and the lip ratio. This means that the Sella-Nasion to B Point Angle (SNB) angle and especially the ANB angle are confounding variables.
From these correlations, we were able to determine the following formula according to which orthosurgical treatment can be proposed to patients: The critical score is −5.92 from which surgery is indicated with 84% statistically calculated sensitivity and 69% specificity (Figure 4) .
Any patient with a score above the threshold score can be successfully treated orthodontically. 
ROC Curve
Diagonal segments are generated by links between the two axes 1 − Specificity Sensitivity The results of the study of our sample showed that 153 cases (87.4%) were judged correctable by orthodontic treatment against 22 cases that were judged treatable by orthognathic surgery.
We found that 90.9% of orthosurgical cases had an esthetic motive behind it, which confirms that the main objective of orthodontics is the resolution of an essentially esthetic problem.
For our present study, it should also be noted that orthosurgical treatment was significantly correlated with some variables in the study, with approximately 1:3 variables, including chin position, lip ratio, gonial angle, angle class, skeletal class, SNB value, FMA angle value, and ANB angle, showing correlations.
As part of the comparison of the multivariate analysis results, a german multicenter study of orthodontics from the university of Frankfurt, Heidelberg and Würzburg, which was conducted in 2002 by Angelika Stellzig-Eisenhauer, Christopher J. Lux, and gabrielle Schuster 21 . It involved 175 cases with skeletal class III, and the goal was to establish an equation separating orthosurgical cases from pure orthodontic cases.
In this context, they cephalometrically analyzed these patients by taking as study variables 20 linear and angular measurements. The results of the study showed that 87 cases, or 50% of the skeletal class-III cases were orthosurgical, versus 28.6% of the skeletal class-II cases requiring surgery. In this study, multivariate analysis showed that Wits appraisal, the length of the anterior cranial base SN (sella-nasion), maxillary/mandibular ratio, and gonial angle explained the orthosurgical treat- Of all the variables, Wits appraisal was the most decisive variable in the choice of surgery for class III in most cases.
However, the absence of facial esthetic parameters analyzed in this study partially affects the validity of this discriminant analysis. Although our study was conducted on a population encompassing different types of skeletal reports (class I, class II, and class III), our multivariate analysis showed that the chin position, FMA value, and SNB angle are highly correlated and explain the choice of orthognathic surgery for a given clinical case; among these, chin position was the most decisive variable in orthosurgical treatment.
The equation was as follows: y = 1.167 + 0.288 × chin position -0.254 × FMA angle -0.16 × lip ratio. The threshold score is equal to -5.92.
These explanatory variables of the orthosurgical treatment were different from the german study, and this can be explained, on the one hand, by the fact that our study was interested in all types of malocclusions, whereas most of the studies were concentrated only on Class III. Secondly, because of the difference between the ethnic characteristics of the two samples 
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A STuDY OF THE PARAMETERS THAT INFLuENCE ORTHOSuRgICAL TREATMENTS standards 11, 20 and the esthetic criteria of the two countries (Tunisia and germany) 21 . It should also be noted that we did not include some variables such as: Wits appraisal, the length of the base of the skull, and maxilla/mandible ratio in our study.
Another Moroccan study was conducted by Benyahia H 2 , which concerned class III treatment choices between orthognathic surgery and orthodontic camouflage. In fact, profile teleradiographies of 47 adult patients presented with skeletal class-III malocclusions.
This study has shown that a single variable makes it possible to distinguish between surgical and orthodontic cases. This is Holdaway's H angle 12, 14 which has an individual score of -1.498 + (0.216 × Holdaway's H angle). The threshold score is equal to 0.0575, corresponding to a limit of the H angle, which is 7.2°.
Rabie 19 have also expressed interest in this angle for the indication of orthognathic surgery of class-III cases if its value is <12°.
The limitation of these studies is that they focused only on patients with class III so other malocclusions were not considered. Moreover, it is difficult to judge the indications of orthognathic surgery from a single angle 5 . Other more recent studies have shown an improvement in the quality of life after sagittal and vertical correction surgery, especially with the evolution of three-dimensional simulations which can be used to plan surgeries 6, 16, 22 but some surgeries affecting the transversal dimension can have a negative impact 8, 13 . It would therefore be interesting to study this subject, which is multicentric and of potential interest for people in Mediterranean countries seeking orthodontic surgery, so as to create a more general formula whose sensitivity and specificity can be tested with the main objective: the separation of orthosurgical cases and purely orthodontic cases for all skeletal classes.
In addition, our study assessed the need for orthognathic surgery as a general objective, without monitoring longterm orthosurgical cases to ensure the stability of the results obtained, which may be the subject of further follow-up studies to find certain criteria such as the quality of the finished treatment and other factors that can favor or harm a sometimes quite expensive treatment.
The choice of appropriate therapy for each clinical situation, especially for borderline cases, is a challenge for the orthodontist.
Indeed, several parameters affect our decision such as patient motivation, their esthetic patterns, and occlusal and functional balance.
Our study has focused on a fairly important clinical approach to the decision of orthosurgical treatment; hence, we can expand the spectrum of this sample to include the entire population. This will make it possible to better visualize the treatment objectives, and more specifically to be CONCLUSION able to generalize a clinical formula including a combination of certain parameters, which would confirm in an absolute way the choice of orthognathic surgery for a given clinical case.
